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Abstract (Basic): JP 64003140 A 

A fluorodivinyl ether cpd. of formula (I) (where X = an acid gp., a 
gp. easily changing to an acid gp. or halogen, k = an integer of at 
least 1 and each I, m and n = an integer of at least 0 independently) 
is new. 

Thermal decomposition of a cpd. of formula (II) opt. in an inactive 
gas or liq. diluent for 0.1 sec. to 10 hours at 50-400 deg.C gives a 
cpd. of formula (I) (where A = F or OA', where A' = an alkali metal or 
a hydrocarbon residue). 

USE/ADVANTAGE - Fluorodivinyl ether cpds. suitable for monomer 
materials for ion exchange membranes with both high ion exchange 
capacities and crosslinking densities, mechanical strength, high 
current efficiency and low electric resistances, useful for 
electrolytic diaphragms of aq. alkali metal halide solns. The ether 
cpd. is also useful as intermediates for surface active agents, fibre 
treatments and agricultural chemicals. 
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CH3OCCF2CP2CP2CF2OCPC® 



cf 2 0CHs 



M/e 1 5 9 



0 

e CPCF 
I 

CP 2 OCHs 



8 

® 0 #tf"rt: 3 0 0«*H-yP7?^3tC SbPs 
(46) 
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im «eG4-3l40(13) 



6. S 9 b ? 9 <i h * 9 x A 2 ( $S&£ : 7 s ^ 
* *&m. > 8 a 0 9 *\*\it<»*>&t5®% 5 

0 o 

CHsOCCF2CP 2 CF 2 CP 2 OCPCF 
I 

CF2OCH3 

/ 3 0 OS^^5 I 2 **irt: 0 

<r>ik&m<r>mm.ft 1 r , "p - n u r v ih- 

N M R . 7C*^*f . USICXD 

0 

0 

- 0 JCF 
CH 3 OCCF 2 CF 2 CF2CP20CF 

0 

o 

C<f> I R I 18 9 Ocw" 1 C -COF ) 
1 7 9 0on~ 1 C -C0 2 Me ) 

U7) 



(o) ,9 F - N M R 



0 

a JCFffl 

CH s OCCF a CP2CF 2 CF 2 OCF 

fa) to) (c) (d) fe)N:p(g) 



GO 
(b> 
(c) 

(e) 



4r $ jj \. 

1 1 6. 8 ppm 

12 10 ppm 

1 2 5.0 ppm 

8 a 6 ppm 

1 1 48 ppm 



(f) . (g) - 2 1 7 ppm 
M 'H - N W R 

3. 9 7 ppm 
f=> 7CjR##r: C 9 H s p n 05 

tfWffi c : 2 7. 0 1% H : 0.7 6% 

F : 5 Z 2 3 % 0:19. 99% 
&m<& C: 2 7.2 6% H:a69% 
f : 5 2. 2 1 % 0 : 1 9. 8 4 % 
(48) 



&0 MS M/e 3 4 1 



©CF 2 CF 2 CF 2 CF2 0CF^ 



O 

0 

CF 



CP 
a 

O 



M/e 2 5 9 

O 
a 

CH 3 OCCF 2 CF 2 CF 2 CF 2 e 



M/e 1 2 5 ©CP / 



O 

a 

.cf 



CP 

a 
o 



o 
a 

M/e 4 7 ©CF 



8 3 t /2 «H* <OS^^5 5. 1 9 ftita & 
©^<0<fc^teOffl!JtH % ir, t^p-NMR, 
'H-NMR , 7CjR##r , M S K £ 9 Igt**te H 
F P O A* 2 OtfflOL* 



CF 5 O 
I Q 

O CF2OCFCF 

CH3OCCF2CF2 CP2 CP2 OCF 
I 

CPjOCPCP 
I 0 



CF 5 O 



iz^m 9 

h ^?^5rf, jfeTkK F a 3 9 



0 

CH a OCCF 2 CP 2 CF 2 CP 2 OCF^ 



O 
0 

,CP 



CP 

I 

o 



M I R C & 6® te^-r - h fc7*L*o ) 
2890. 2990 on" 1 C -CH 5 ) 
1 8 9 OaT' ( -COP ) 
1 7 9 ScaT 1 f-C0 2 CH s ) 



f49) 
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C50) 



?iMG4-3l40(14) 



Co) 



^9 



F - N M R 

W 
CF3 0 
I 0 
CF 2 0CFCF(l) 

? |W fe) 

CH3OCCF 2 CF 2 CF 2 CF 2 0CFfe) 

fa) (W (c) (d) | W 

CF 2 OCPCP6d> 

(3) 1 ■ 
CPjO 

M 



GO 


1 1 6.8 


ppm 




12 10 


ppm 


(0 


1 2 2.1 


ppm 


- fa) 


77.0, 


8 4 5 ppm 


(e)- 


1 4 2.3 


ppm 


(f) . (j) 


7 as 


ppm 


<g),<k) 


1 2 7. 3 


,128.5 ] 




8 1 1 


ppm 


(D.fc) 


-2 dO 


ppm 


M 1 H - 


N U R 





£93 ppm 
f5l) 



*t*m c 



Ct 5H a P 2 s0 7 

2 4.^0% h : a 4 i % 

p : 5 ?. 6 8% o : 1 5. 3 0 % 

C 2 4.5 5% H : 0. 4 9 % 

5 9.3 9% 0 : 1 5.57% 



6*0 M 8 

M/e 569 



OIsO CCPjCF 2 C3?2CP 2 0 c p' 



/:p 2 € 



CP 2 0CP CF 



CF 5 < 



M/e 2 13 



©CPjCP CP 

i a 
CPs 0 



1 o 

o 
i 

0 CP 2 0CPC0K 
o I 
CH a OCCP 2 CP 2 CP 2 CP 2 OCP 
I 

CP 2 0CP COK 

f a 

CPs 0 

f52) 



M I R 17 9 Ocm'* C -C0 2 Me ) 
1 6 8 5«r f C -C0 2 K ) 

^RfiSfi*: M8I^«8* ) 9 a o 

CPs 0 
I I 
CP 2 0CP COK 

P80 2 CF 2 CP 2 0CF 

N CF?0CF COK 
I 0 
CFs 0 

«EL. 2 0 OTC-tM BSft5fc#L*fc t 
3 7. 8 ^o«tt«r^«e>tt^« «i(cnffi 

$1 8 6-8 71C/4 0«H^ f)©fl** 

2 9. 5 smit* Br©^0«iftrt I R , 

N M R . 7C*fl**T . M 8 VC t 0 



P8O 2 CP 2 CP 2 0CP 



,CF 2 0CF-CF 2 



N CF 2 OCF-CF 2 
(53) 



C4> I R f g|i 0tef-t - h^r^L^o ) 

1 8 4 Sab" 1 C -0CF-CP 2 ) 
1 4 7 Ocm" 1 (-80 2 P ) 
M 19 P-NMRf^2iaK:^ + -h^^L 

(e) 

CPaO^ Ffo) 
I ^C « C 
P8 0 2 CP 2 CP 2 0 CP^ff) S P( g ) 
fe) (b) (c) | 

CP 2 0 v FW 
(i) >»C( 
F X " 

(J> 

4" £ * A* *> 7 h 



00 



(a) 

H 
(c) 

fa) 

(e) , (i) 

(f) . (J) 

M.fc) 
(h).(z) 



— 4 4. 4 ppm 

110 7 ppm 

7 8.0 ppm 
14 17 ppm 

8 2.6 ppm 
1 3 3.9 ppm 
1 1 2.2 ppm 
12 11 ppm 

(54.) 
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!«EN364-3140<15> 



Stn<& c : 20.62% F : 5 ao o% 
o : 1 5.2 6% s : 4.1 1 % 

#m<& 0:20.45% p:sai2% 

0:15.45% s : 5. 9 8 % 

.CF 2 OCF-CF 2 

f-) MS M/e 341 ©CP 

NrPjocp-CFj 

M/e 1 3 5 FSOjCPj© 
■ :. M/e 9 7 ©OCF-CF2 

^^i>Hfr3.3 I R . "F-NMR, 

1 H - N^M R , 7C*C##f . M S *C Jt 0 K ij* 

^ CF2CF2O 
80 2 CFCF2OCP-CF2 
x cp 0 cp 2 / 

CPs 



PSO2CF2CF20CF 



,CF 2 OCF-CF 2 
V CF 2 OCFHCF 3 



ssa&ey 2 



FSO2CF2CF2OCF' 



CF 3 O 
I 0 
CF2OCP COK 



CF2OCF COK 

i a 

CF5 o 



PS02CF2CP20CP 



/ 



CF 5 CF 5 0 
' t a 
,CF20CFCF 2 OCF COK 



CF2OCF COK 
i a 
CF 3 0 



3»ffilCi:093-94lC/1 0 «H* 
2&UA^P)ii^ »®^<0«j&fi. ir, 
1 9 F - N M R , 7C«#tf . M 8(Ci 0, 



FS0 2 CF 2 CF 2 OCF 



CF3 

/ CF 2 OCFCF 2 OCF-CF 2 



CF2OCF-CF2 



(56) 



M IR 1 8 4 r -OCF-CF2 ) 

1 4 6 5 cm" 1 f -8.0 tP ) 
(a) 19 F - N M R 

.fe) 



CF3 

to I &) 

/ CF 2 OCFCF 2 0 F 
FS0 2 CF 2 CF 2 OCF(d) M to) V^c' 

to) (a) 





(a) 


- 4 4.6 


ppm 




1 1 as 


ppm 


(c) 


7 ai 


Ppm 


(d) 


1 4 2.0 


ppm 


(e) 


8 2.6 


ppm 




1 4 2.0 


ppm 


w 


7 9. 0 


ppm 




8 5.4 


PPm 


a), to) 


1 3 4.1 


ppm 


cn.fa) 


1 1 SO 


ppm 


Od , (o) 


1 2 a 7 


ppm 




(57) 





("* 7C*#tfT<I : C, 2 F 22 0 4 6 

*t&& c:2a88K F: 60.5 4% 

0:13.91% s : 4. 6 5 % 
&Wi& c : 2 10 1 % f : 6a4U 

0:1 4. 13% 8:4. 42% 



(=■) M S 



CPs 
I 



M/e 3 1 3 ©CF 2 OCFCF 2 0CF-CF2 
M/e 1 8 3 F80 2 CF 2 CF 2 e 
M/e 9 7 ©OCF- CF 2 

nnm 3 

Sfc NajCOs 8 0 * *5fc#L. 
SOrf/min T?$fcL. ttfcl Jt * 
--CfctfJiffiJ* 3 0 0 TCfctoJ&LfcjfcLTto 
ft#/geB®&*2 4 orrcft 



C58) 
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!*M64-3140 C16) 



cp 5 o 

I 0 
CF 2 OCF CP 

I 

FS02CF2CF20CF 

CF2OC P CP 

1 a 
CP3 0 



CP2OCP-CF2 
I 

F3O2CP2CF2OCF 
I 

CP2OCP-CP2 



& 1 Z 6~9 ®h*l1to 

mmm 4 

CF20CF-CF2 

I 

P802CP2CP20CF 

CF20CF-CF2 

(59) 



*>K 2 4. 7 **9P>*l7t 0 
SJftfcl 5 



CP S 0 
I B 
,CF 2 OCF COK 



PS02CF2CP 2 0CF^ 



CF2OCP COK 

f a 
CP 5 0 



CF 5 0 

I I 

• o CP2OCPCOK 

a I 

CH5OCCP2CF2CP2CP2OCP 
I 

CP2OCP COK 

t B 

CPs 0 



6 0. 0 9 *m\s>-ft&i±nmm 1 ^«klt 



? i 

CHsOCCP2CP 2 CP 2 CP20CP 



C60) 



CP2OCF-CP2 
CP 

I 

CF 2 OCF-CF 2 



■^2 1.5^ &1to mm&* I R . '♦F-HMR, 
'H-NMR, 7C*0>flf . M S frC i: OASLTto 

ft) i r (® 3®tcf-t - h4r^L^ fl ) 
2 8 9 0. 2 9 9 Ocm** 1 ( -CH 5 ) 
1 8 4 Oenf 1 ( -OCP-CF 2 ) 



1 7 9 0™ 
(a) 19 P - N M R 



( -CO 2 CHs ) 



0 
8 



|(f) > = < 

p ^p&i 
CH3OCCF2CF2CF2CF20CF (g) 

(a) (b) (c) (d) |. W 

CP 2 O v FW 
•0) jP-< 



(a) 1 1 7. 0 ppm 

(b) 12 12 ppm 

(c) 1 2 12 ppm 

(d) 7 8 8 ppm 

(e) 1 4 2. 2 ppm 

(f) .(j) 8 2.6 . 8 5. 5 ppm 

CGI) 



GO . CO 1 3 4. 0 ppm 
(h). W 1 1 3. 6 ppm 
fi) . (m) 1 2 3. 2 ppm 



M 1 H - N M R 

c : 
p : 

mmm c :. 

f : 



3. 9 2 potn 

Ci SH3P1 ?0 5 
2 6.01% H : 0. 5 0 % 
6 OM 5% 0:1 i 3 3% 
2 5.9 6% H'.a71% 

6 a 33% 0:13.00% 



»iffl>cE>fiU3t<o t mmti^mK * o % $1 

/u * o ^ =. a, x - 7" Mfc^ttKOjfcttftJfc* 

* iff -*-CI&B5L;fco 

C62) 
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J*fflB36$-:)l40(17) 



« i a 





7 A^^-o V^tf^TU^-^/v, 


I R 


7C 
C 


9f JCL. 
JR ZT 

fit ( a. 

fit CffiT 


ffr fit 


1 ) 

a > 


1 


CF 2 OCF-CF 2 

CF4CF2CF2OCF 

N CF 2 OCF-CF 2 


1845 
f i OCF-CF'2> 


2 3.5 4 


F 

6 7.0 5 


H 
- 


8 


2 


.CF2OCF-CF2 

CF a CF 2 CF 2 0f FCF2OCF 

CF a CF2OCF-CF2 


1845 
(-OCF-CF2) 


2 3.0 9 


6 7.4 4 


- 


- 


5 


CF2OCFCF2OCF-CF2 
^^aCF2CF20^FCF2 0CF^ cFj 

CF 5 CF2OCF-CF2 


1 845 
f-OCF-CF 2 ) 


2 2.8 2 


A 7 J. a 






4 


.CF2OCFCF2OCF-CF2 
CFiCF 2 CF 2 0(j;FCF2 0CF cp s 

CF 3 N CF 2 O^FCF20CF-CF2 
CF S 


1845 
(-OCF-CF2) 


2 2.4 3 


6 7.84 







(6Z) 





7 d ^^-/ux-fju 


I R 
Con" 1 ) 


7C JPE # #f fit (%) 

frflTfit ( m±H<r>i& ) 

nmM. ( mTMcnm ) 


c 


F 


H 


8 


5 


/ CF 2 OCF»CF 2 

C£CF 2 CF20CF 

N CF 2 0CF-CF 2 


1840 
(-OCF-CF2) 


2Z6B 


5 9.80 






6 


/ CF 2 OCFCF 2 OCF-CF 2 
FS0 2 CF 2 CF 2 OCF CF 5 

,S CF2OCFCF 2 0CF-CF 2 
CF 5 


1845 
(-OCF-CF2) 
1 470 
f-S0 2 F) 


2 104 


6 2.1 3 




5.7 5 


7 


/CF20CF-CF2 
FS02CF 2 CF 2 0(j:FCF2 0CF 

CF 5 . N CF 2 0CF-CF 2 


1845 

( -0CF-CF 2 ) 
1465 
(-8O2F) 


2 0.8 8 


60.56 




4.6 5 


8 


/ CF 2 OCF-CF 2 
F80 2 CF 2 CF 2 0<j:FCF20f FCF 2 0CF 

CF 3 CF S N CF 2 OCF-CF 2 


1 845 
f-0CF-CF2> 
1 465 
r-80 2 F) 


2 10 4 


6 2.1 5 




3.75 



(84) 
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1JGin3C4-314l)(ia) 







T P 

(cm" 1 ) 


ft * a m <a 


c 


P 


H 


8 


9 


0 / CP 2 0CP-CP2 
C2H50CCF2CFaCF a OCP 

CP 2 OCP-CP 2 


1840 

C-0CF-CF2) 

1790 

(-CO2C2H5) 


2 7. 6 7 


5 7.2 5 


0.9 0 




10 


0 / cp 2 0(j:PCF20CP-cP2 
C2H5 OCCF2CF2CP2 ocf cf 5 

N CP 2 0CF-CP2 


1840 

(-OCF-CF2) 

1790 

(-OO2C2H5) 


2 6.3 2 


5 9. 8 5 


0.6 9 




11 


0 /CF20CP-CP2 
CH3OC CF2CF2CF2OCFCF 2 OCF 

CF B N CF 2 OCF-CF2 


1 845 

(-OCF-^S^) 

1790 

(•-CO2C2H5) 


2 5.1 5 


6102 


0.4 2 




12 


^CF2 OCF-CF2 

C2H5BCF2CF2CF20CP 

V CF 2 OCF-CF 2 


1840 
C-OCF<F2^ 


2 6.1 0 


5 8.4 9 


0.9 1 


5.8 



(65) 



7 . 

NaOH 4. 1 9 . * S - * 2 0 Xtl. & 

FSO2CF2CF2OCFCCF2OCP-CF2 > 2 2 5. 5 * 

6 0 r t?1 ^MDoJIfcDfco **/-a.*#e 
T©£t,T*§e?;ft7tS&<0»tf:<n I Rfcfiijfc 
LjfeU^ 1 4 6 SajT 1 ttiEo«JKtf fit*. 
1 0 6 5a*- 1 ttfifctf 7ttefciRtf8ifc*l-tl/* 

ftttffll 8 

7 -C^^iXTfc 
Na0802CF 2 CF20CFfCF20CF-CF2 ) 2 KiSSO 

(66) 
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HO8O2CF2CF2OCFCCF2OCF-CF2 ) t 

I R 

1 0 6 0«T 1 ( -SO2H ) 

1 8 A OaT 1 ( -OCP-CF2 ) 

9 

1 0 0«*H-yP7?x=r^ m fclgfl 7 
il* Na080 2 CP2CF20CF(CP20CF-CF2 ) 2 

2 a 0 vAxtamit y y 2 a 0 * * Ansa < 
UttLfetffci 4 ortejDffcLfco »©tcx 

C£802CF2CF20cf(cf 2 ocf-cf2 ) 2 
&ftb*ifta 41 ft it 1 R . i'p-kmr.tE 

(T) IR 1 8 4 0c,- 1 (-OCF-CPj) 
1 4 2 OaT* ( -80 2 C£ ) 

(°) 7cJ8#0rte: c 9 Fi50 S sc* 

ttJIffi c : 1 9. 9 9% p: 5 2.7 2% 

(67) 



0 : 1 4. 8 0 % S : 5. 9 3 % 
: 6.54% 

^fiOM C : 1 9. 9 1 % F: 5 2.6 6% 

0 : 1 5. 1 2 % 6 : 5. 6 9% 
c t : 6,62% 

nmw 1 o 

-fcB? Oft*** 1 0 0«iH-rP7?*3te, 

FS0 2 CF 2 CF 2 OCFCCF 2 OCF-CF2 > 2 9. 5 * & 
t;^if^T^t6^1)0l 1 501C t? 

fC 2 H 5 > 2 NS02CF 2 CF 2 OCFfCF 2 OCF-CF 2 ) 2 

4. 1 * ftbtUto I R • 1*F- N 

MR, 'H-HMR, TCfc^tffK X »>«8BL 
*« 

(<f) I R 1 B4 0«jT 1 f-OCF-CF 2 ) 

fas) 

0 : 1 8. 2 0 % S : 5.9 1 % 

h : a4 9 % 

SSffiflf 1 2 

- & 0 # frt Tfc 1 0 0i£H'/P75^3^, 

* yr^ t - ^ 7 ^ 3 _ ^ 5 o Jo** 

C^802CF 2 CF20CFfCF 2 0CF-CF 2 ) 2 9. 5 9 

1 0 0 - 1 5 0 «l/ffliD-e^0)i*. 
8 0 TCX-3^Wto^L^ 0 Kfi5*T«L £E 

C S H 7 0C0CF 2 0CFCCF 2 0CF-CF 2 ) 2 p, ft 

ito IR, 19 F - N M R , 'H - NMR, 

(f) I R 

2900 . 2950 . 3 00 0OT 1 f-CjH 5 ) 
1 7 8 0cm- 1 ( - COC3H5 ) 
M 7C*7>#T : C, 2 Fi SO3H7 
(VO) 
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0304-3140 (19) 

C°) 7CXtfrtfm : C, ,F, 5 Os8NHio 

W»filr 0:2 3.8 7% F: 5151% 
0 : 1 4.4 6% 8 : 5.8 0% 
n: 2.5 3% H: 183% 
nmm C : 23.81% F:5133% 
0:1 4. 55% S : 5.7 7% 
n: 2.62% h: 192% 

*mm 1 1 

«K 5 aO * , OlAt^jft^8f?| 

hflit HO80 2 CF 2 CF 2 OCFrCF 2 OCF-CF 2 ) 2 . 

8.5 **Aii3i9Mfiie;i,fctt*K 

CHsOS0 2 CF 2 CF 2 OCFfCF 2 OCF-CF 2 ) 2 $ P> 

7C*fl>$f<i|: CioF 15 O d SH3 

fftttM C : 2 2.4 0 % F : 5 3. 15% 
0 : 1 7. 9 0 % 8 : 5. 9 8 % 
H : 0.5 7% 
nWlfa C:2 2.18% F: 5 5.2 2% 
(69) 



tffffl C 13 0.1 4% F:5165% 
0:16.73% HI148% 

fciHUI C: 30.1 9% F:5138% 
0:16.88% HI 155% 

1 3 

-$r#t*?ttH*ft1 0 0rf=^D77^3K, 
y^y-A,20«i, NaOH 15?^ Ait. g 

CH 5 OCOCF 2 CF 2 CF 2 CF 2 OCFfCF 2 OCF-CF 2 > 2 

^ OlCtM ftMlDflL^. y*y-,u* 
«EET@£L*2: a£<0»f*tf 2 0. 4 

*#<b*i7to c. <o©#o 1 R^filj^UTt t t 

1 7 9 Ocni" 1 ttj&<n -C0 2 CH$ 
3c ffft K 1 6 8 OctT 1 tt&K: -C0 2 N& 

(71) 



19194364-314(1(20) 



0 

tt?t NaOCCF 2 CF 2 CF 2 CF 2 OCPrCF 2 0CF-CF 2 ) 2 

*JS»k: X 0 
o 

HOCCP 2 CF 2 CF 2 CF 2 OCP(CF 2 OCF-CF) 2 

IB 17 8 O™" 1 C -C0 2 H ) 

1 8 4 O/wf 1 ( -OCP-CF 2 ) 

NaOS0 2 CPjCP20CPfCP 2 OCF-CF 2 ) 2 <Oft 0 
NaOCOCF 2 CF 2 CF 2 CF 2 OCFfCF 2 OCF-CF 2 ) 2 
C^COCP 2 CF 2 CP 2 np 2 OCPrCP 2 OCF-CP 2 ) 2 

&<t&Vo<om&k*~ i R » "P - 

N M R . 7C $ L*o 
(72) 

&nm 1 7 

-fcflt OftH-fc 1 o o irfH * □ y 9 * ^ te„ 
tezk^-? a, 3 0 * . MM 1 5T:?|e>h* 
C£COCF 2 CF 2 CF 2 CF 2 OCFf CF 2 OCF-CF 2 ) 2 
1 Z 2 9 , S>r*- A*T * y 2. 9 * fcio*. 40 

tt^L-rH^hTfcffc^^fc&t*. i r , 
,9 P - MMH , 1H - N M R , 7CjR#*f K 1 
0 fC4H9) 2 KCOCP 2 CP 2 CF 2 CF 2 OCPrCP 2 OCF-C3P 2 ) 2 

CO I R 0 

1 7 0 0 f -C-N ) 

1 8 4 0 on" 1 ( 0CP*-CP 2 ) 

f°> 7CJB#-$T : C 20 Pi?O4NH ie 

St^iS C:3 4.4 4% J? : 5176% 

o : 9. 1 8 % n : z o 1 % 
h: 2.6 1% 
SlfilJ<I C 134.3 1% p: 5179% 
0 : 9. 1 3 % N I 19 8% 
H : 2.79% 
C74) 
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I R 

1 8 0 5 m" 1 ( -COCZ, ) 

1 8 4 0 cm™ 1 ( -0CF-CF 2 ). 

*ffi#J 1 6 

-fcJ& 0 ft*** 1 o 0 ? y x 

NaP 7. 5 * , &7k* ^ * 7 v 2 0«f^ 
AHt^o K£©*1 0 0 TCVc2jDSfcLrx^P>5l 

0 

CZ,CCF 2 CF 2 CF 2 CF 2 OCF(CF 2 OCF-CF 2 ) 2 9. 5 
9 3 0 fr*^tlT o - h i OifcTLJto 

1 o o -evex 4 o ^ra«l^%r«H-7t<o^ % 5? 

I* I R , "F-NMH, 7C*#*f X 9 
FCOCP 2 CP 2 CP 2 CP 2 OCFf CP 2 0CP-CP 2 ) 2 t? 

I R 

1 8 8 5 cm" y < -COP ) 
1 8 4 0 cm" 1 ( -0CF-CP 2 ) 

1 

P80 2 CP 2 CF 2 OCPfCF 2 OCF-CF 2 ) 2 ^ d 5 
SStSB . CF 2 -CFOCF 2 CF 2 OCF-CF 2 8.0tf 

«B2fctf (c 2 f 5 co 2 ) 2 a 4 gfiSJ^rS^ u 

V 

fswm&nm (pp-100 oftfcmian 

^T, ^^S^^^frC X 0 . 3 0 1C . 2 BfH] 
X^L** ££8***1*8 7 -f a-a x 

OJftOtt-fL. NaOH 1 5S:ft8B,i>^^A. 

K3 5 1fSii ,*55 IfS! X 0 
8 0t . 4 B$ftflfc»-r* £ 

2 C £*ft'fifft : 5 0 erf . »S : » 

* Affile : 4 „ . fig £ ftttti & . 

®& : 90t, : 50A/dV ) * 

te/BLT. fcffigfc 5 N - NaCtrtiSfc . ^ 
C75) 



ttfiWG4-3l4ll(21) 



v . «$st*&ag 9 2 %T-*»o*; 0 
ffl&ffl 2 

CHiOCOCF2CF 2 CP2CF2 0CFrCF , 2 0CF-CP2 ) 2 
1 OmSSB. CF2-CF0fCF 2 ) 5 0CF-CF2 5® 
fl-'SB&r/ fC2FsC02>2 0-5 mfi&fc&^U 

®Vc%m& flff L A: t t WttflE 5. 1 V , n 
fit^se 9 5 tt-0*> 

FS0 2 CF 2 CF 2 OCF(CF20CF-CF2 ) 2 <Oa»*> 0 



It FSO 2 CF 2 CF 2 OCFCF 2OCF-CF2 5. 0 
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